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□ l: BAA24942. Reports CFTR [Oryctolagus...[gi:2911 137] 
Comment Features Sequence 



LOCUS 

DEFINITION 
ACCESSION 
VERSION 
DBS0URCE 
KEYWORDS 
SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



COMMENT 

FEATURES 

source 



linear MAM 14-APR-2000 



ORIGIN 



// 



BAA24942 30 aa 

CFTR [Oryctolagus cuniculus] . 
BAA24 942 

BAA24942.1 GI:2911137 
accession AB011Q05 . 1 

Oryctolagus cuniculus (rabbit) 
Oryctolagus cuniculus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Euarchontoglires; Glires; Lagomorpha; 
Leporidae; Oryctolagus . 
1 

Yajima,T., Matsuoka,R. and Kawana,M. 
Rabbit CFTR exon 5 
Published Only in Database (1998) 
2 (residues 1 to 30) 
Yajima,T., Matsuoka,R. and Kawana,M. 
Direct Submission 

Submitted (07-FEB-1998 ) Toshitaka Yajima, Tokyo Women's Medical 
College, The Heart Institute of Japan; Kawada-cho 8-1, Shinj uku-ku, 
Tokyo 162, Japan (E-mail : yaj iyaj i@24 6 . ne . jp, Tel : 81-3-3353-8111, 
Fax:81-3-3356-0441) 

On Feb 25, 1998 this sequence version replaced gi: 2897735. 
Sequence updated ( 19-Feb-1998 ) . 
Location/Qualifiers 
1. .30 

/organism="0ryctolagus cuniculus " 

/db xref="taxon: 9986 " 

/ t is sue_type= "heart" 
Protein 1. .30 

/name="CFTR" 
CDS 1..30 

/gene="CFTR" 

/coded_by="AB011005. 1:<1. .>90" 
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All: 72 Bacteria: 0 RefSeq: 53 Related Structures: 57 
Items 1 - 20 of 72 



□ 1: AAA7356I Reports 

CFTR gene product 

gi|9 1 5270|gb| AAA7356 1 . 1 1 [9 1 5270] 

□ 2: CAB37191 Reports 

CFTR [Rattus norvegicus] 

gi|4456765 |emb|CAB37 1 9 1 . 1 1 [4456765] 

□ 3: CAA65168 Reports 

CFTR [Rattus norvegicus] 
gi|1707662|emb|CAA65168.1|[1707662] 



Ba li 



of 4 Next 



BLink, Links 



BLink, Conserved Domains, Links 



BLink, Links 



□ 4: AAB24879 Reports BLink, Conserved Domains, Links 

cystic fibrosis transmembrane conductance regulator, CFTR [rats, parotid gland, Peptide 
Partial, 512 aa] ~ « 

gi|2633 1 8|gb| AAB24879. 1 ||bbm|270246|bbs| 1 223 1 2[2633 1 8] 

□ 5: P34 1 58 2 Reports BLink, Conserved Domains, Links 

[Segment 2 of 2] Cystic fibrosis transmembrane conductance regulator (CFTR) (cAMP- 
dependent chloride channel) (ATP-binding cassette transporter sub-family C member 7) 
gi|2 1 43 1 744|sp| |P34 1 58_2 [2 1 43 1 744] 

□ 6: P34158_l Reports BLink, Links 

[Segment 1 of 2] Cystic fibrosis transmembrane conductance regulator (CFTR) (cAMP- 
dependent chloride channel) (ATP-binding cassette transporter sub-family C member 7) 
gi|21431743|sp||P34158_l[21431743] 

□ 7: P34158 Reports BLink, Links 

Cystic fibrosis transmembrane conductance regulator (CFTR) (cAMP-dependent chloride 
channel) (ATP-binding cassette transporter sub-family C member 7) 
gi|2 1 43 1 742|sp|P34 1 58|CFTR_RAT[2 1 43 1 742] 

□ 8: NP 113694 Reports BLink, Conserved Domains, Links 

cystic fibrosis transmembrane conductance regulator homolog [Rattus norvegicus] 
gi|9 1 982740|ref]NPJ 1 3 694. 1 1 [9 1 982740] 



□ 9: 



Reports 



XP 001059206 

http://ww.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Protein&cmd=search&tenn=CFTR+ra^ 



BLink, Conserved Domains, Links 
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PREDICTED: similar to cystic fibrosis transmembrane conductance regulator homolog 
[Rattus norvegicus] 

gi| 1 09473 1 87|reflXP_00 1 059206. 1 1 [1 09473 1 87] 

XP**001062374 Rep0rtS BLink ' Conserved Domains, Links 

PREDICTED: similar to cystic fibrosis transmembrane conductance regulator homolog 
[Rattus norvegicus] 

gi| 1 0947 1801 |reflXP_00 1 0623 74 . 1 1 [ 1 0947 1801] 

□ 11* 

Reports BLink, Conserved Domains, Links 

AAA4U" 1 o 

cystic fibrosis transmembrane conductance regulator 
gi|203423|gb|AAA4091 8. 1 [[203423] 

□ 12: 

AAR 1 6315 Reports BLink, Conserved Domains, Links 

cystic fibrosis transmembrane conductance regulator, ATP-binding cassette (sub-family C, 
member 7) [Rattus norvegicus] 
gi|38322765|gb|AARl 63 1 5. 1 1[38322765] 

□ 13: 

^^x-^no Reports BLink, Conserved Domains, Links 

NP 066388 

cystic fibrosis transmembrane conductance regulator homolog [Mus musculus] 
gi|14141185|reflNP_066388.1|[14141185] 

□ 14: P26361 Reports BLink, Conserved Domains, Links 

Cystic fibrosis transmembrane conductance regulator (CFTR) (cAMP-dependent chloride 
channel) (ATP-binding cassette transporter sub-family C member 7) 
gi|20141218|sp|P26361|CFTR_MOUSE[20141218] 

□ 15: 

XTn m*i*a Reports BLink, Conserved Domains, Links 

NP 036784 

solute carrier family 9, member 1 [Rattus norvegicus] 
gi|698 1 558|reflNP _036784. 1 1 [698 1558] 

NP ^45g76 Reports BLink, Conserved Domains, Links 

solute carrier family 4, sodium bicarbonate cotransporter, member 4 [Rattus norvegicus] 
gi|16758164|reflNP_445876.1|[16758164] 

□ 17: 

NP 036786 Re P° rts BLink, Conserved Domains, Links 

solute carrier family 9, member 3 [Rattus norvegicus] 
gi|698 1 562|ref|NP_036786. 1 1 [698 1 562] 

□ 18: q . 

NP 1 13736 Ke P 0l1s BLink, Conserved Domains, Links 

sodium channel, nonvoltage-gated, type I, alpha polypeptide [Rattus norvegicus] 
gi| 1 3928742|reflNP_l 1 3 736. 1 1 [1 3928742] 
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□ 19: 1901 178A Reports 

cystic fibrosis transmembrane conductance regulator 
gi|382755|prfl|1901 178A[382755] 



BLink, Conserved Domains, Links 



□ 20: Q9R1N3 Reports BLink, Conserved Domains, Links 

Sodium bicarbonate cotransporter 3 (Electroneutral sodium bicarbonate cotransporter 1) 
(NBC-like protein) (Solute carrier family 4 member 7) 
gi|8 1 869688|sp|Q9RlN3|S4A7 JtAT[8 1 869688] 
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□ 1: A BO 11005 . Reports Oryctolagus cunic...[gi:291 1 136] Links 
Comment Features Sequence 

LOCUS AB011005 90 bp mRNA linear MAM 14-APR-2000 

DEFINITION Oryctolagus cuniculus CFTR mRNA, exon 5, partial cds . 

ACCESSION AB011005 

VERSION AB011005.1 GI:2911136 

KEYWORDS CFTR. 

SOURCE Oryctolagus cuniculus (rabbit) 

ORGANISM Oryctolagus cuniculus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Euarchontoglires; Glires; Lagomorpha; 
Leporidae ; Oryctolagus . 
REFERENCE 1 

AUTHORS Yajima,T., Matsuoka,R. and Kawana,M. 
TITLE Rabbit CFTR exon 5 

JOURNAL Published Only in Database (1998) 
REFERENCE 2 (bases 1 to 90) 

AUTHORS Yajima,T., Matsuoka,R. and Kawana,M. 
TITLE Direct Submission 

JOURNAL Submitted ( 07-FEB-1998 ) Toshitaka Yajima, Tokyo Women's Medical 

College, The Heart Institute of Japan; Kawada-cho 8-1, Shinjuku-ku, 
Tokyo 162, Japan (E-mail : yaj iyaj i@24 6 . ne . jp, Tel : 81-3-3353-8111, 
Fax:81-3-3356-0441) 
COMMENT On Feb 25, 1998 this sequence version replaced qi: 2897734 . 

Sequence updated ( 19-Feb-1998 ) . 
FEATURES Location/Qualifiers 
source 1 . . 90 

/organism= "Oryctolagus cuniculus" 
/ mo l_t yp e = " mRNA " 
/db xref="taxon: 9986 " 
/tissue_type="heart" 
gene <1. ,>90 

/gene="CFTR" 
CDS <1..>90 

/gene="CFTR" 
/codon_start=l 
/protein id= " BAA2 4 942.1 " 
/db_xref="GI : 2911137 " 

/ trans la tion="TLKPSSRVLDKISIGQLISLLSNNLNKFDE" 
exon 1 . . 90 

/gene="CFTR" 
/number =5 

ORIGIN 

1 actttaaagc cgtcaagccg tgttctagat aaaataagta ttgggcaact tattagtctc 
61 ctttccaaca acctgaacaa atttgatgaa 
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□ 1: CAA65168 . Reports CFTR [Rattus norv...[gi: 1707662] 
Features Sequence 



BLink, Links 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

DBSOURCE 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 



CAA65168 18 aa 

CFTR [Rattus norvegicus] . 
CAA65168 

CAA65168.1 GI:1707662 

embl locus RNCFTR7 , accession X95927 , 



TITLE 



JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

FEATURES 

source 



linear ROD 20-SEP-1999 



CDS 



ORIGIN 



// 



Rattus norvegicus (Norway rat) 
Rattus norvegicus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia; 
Sciurognathi; Muroidea; Muridae; Murinae; Rattus. 
1 

Vuillaumier, S . , Kaltenboeck, B . , Lecointre, G . , Lehn,P. and 
Denamur, E . 

Phylogenetic analysis of cystic fibrosis transmembrane conductance 

regulator gene in mammalian species argues for the development of a 

rabbit model for cystic fibrosis 

Mol. Biol. Evol. 14 (4), 372-380 (1997) 

9100367 

2 (residues 1 to 18) 
Vuillaumier, S . 
Direct Submission 

Submitted ( 27-FEB-1996) S. Vuillaumier, 
Serrurier, Paris, F-75019, FRANCE 

Location/Qualifiers 

1. .18 

/organism="Rattus norvegicus" 
/db xref="taxon: 10116 " 
/ chr omo s ome = " 7 " 
1. .18 

/name= M CFTR" 
1. .18 

/gene="CFTR" 

/coded_by="X95927 . 1 : 2284 . .2340" 
/db xref="UniProtKB/TrEMBL:P97522" 



1 mqksplekas fisklffr 



INSERM U120, 48 Boulevard 



Protein 
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□ l: AAB46752. Reports cystic fibrosis t...[gi:7545193] 
Comment Features Sequence 



BLink, Conserved 
Domains, Links 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

DBSOURCE 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 
REMARK 

COMMENT 

FEATURES 

source 



Protein 



Region 



Region 



CDS 



AAB46752 269 aa linear MAM 12-APR-2000 

cystic fibrosis transmembrane conductance regulator; CFTR [Mustela 
putorius furo] . 
AAB46752 

AAB46752.2 GI:7545193 
accession S82688 . 1 

Mustela putorius furo (domestic ferret) 
Mustela putorius furo 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Laurasiatheria; Carnivora; Caniformia; 
Mustelidae; Mustelinae; Mustela. 
1 (residues 1 to 269) 

Sehgal,A., Presente,A. and Engelhardt , J. F. 

Developmental expression patterns of CFTR in ferret tracheal 

surface airway and submucosal gland epithelia 

Am. J. Respir. Cell Mol . Biol. 15 (1), 122-131 (1996) 

8679216 

GenBank staff at the National Library of Medicine created this 
entry [NCBI gibbsq 179002] from the original journal article. 
On Apr 12, 2000 this sequence version replaced gi : 1835882 . 
Method: conceptual translation supplied by author. 

Location/Qualifiers 

1. .269 

/organism="Mustela putorius furo" 
/sub_species="f uro" 
/db_xref="taxon: 9669" 
/tissue_type="lung" 
<1. .>269 

/product="cystic fibrosis transmembrane conductance 
regulator" 
/note="CFTR" 
47. .>269 

/ region_name= " ABC_CFTR1_C " 

/note="The CFTR subfamily domain 1; cd03291" 
/db xref="CDD: 48324 " 
109. .269 

/region_name="ABC_tran" 
/note="ABC transporter; pfamOOOOS" 
/db_xref= "CDD : 40107 " 
1. .269 

/gene="CFTR" 

/coded_by="S82688 . 1 : <1 . . >808" 

/note="conceptual translation presented here differs from 



http://www.ncbi.nlm.nih.g^ 1 93 



10/2/06 



NCBI Sequence Viewer v2.0 



Page 2 of 2 



translation in publication" 



ORIGIN 



1 civlrmavtr qfpwavqtwy dslgainkiq dflqkqeykt leynltttev vmenvtafwe 
61 egfgelleka kqnsndrkxs nadnslffsn fsllgapvlk disfkiergq llavagstga 
121 gktsllmmim gelepsegki khsgrisfcs qfswimpgti keniifgvsy deyryrsvik 
181 acqleedisk faekdnivlg eggitlsggq rarislarav ykdadlylld spfgyldvlt 
241 ekeifescvc klmanktril vtskmehlk 



// 
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□ 1: AAB20219 . Reports cystic fibrosis t...[gi:7705025] 
Comment Features Sequence 

LOCUS AAB20219 10 aa linear PRI 04-MAY-2000 

DEFINITION cystic fibrosis transmembrane conductance regulator; CFTR [Homo 

sapiens] . 
ACCESSION AAB20219 
VERSION AAB20219.2 GI: 7705025 

DBSOURCE accession S64643. 1 
KEYWORDS 

SOURCE Homo sapiens (human) 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; 
Catarrhini; Hominidae; Homo. 
REFERENCE 1 (residues 1 to 10) 

AUTHORS Schwarz,M., Summers, C, Heptinstall, L. , Newton, C, Markham,A. and 
Super, M. 

A deletion mutation of the cystic fibrosis transmembrane 
conductance regulator (CFTR) locus: Delta 1507 
Adv. Exp. Med. Biol. 290, 393-398 (1991) 
1719770 

GenBank staff at the National Library of Medicine created this 
entry [NCBI gibbsq 64648] from the original journal article. 
On May 4, 2000 this sequence version replaced qi: 238292 . 
Method: conceptual translation supplied by author. 
Location/Qualifiers 
1. .10 

/organism="Homo sapiens" 
/db xref="taxon: 9606 " 
Protein <1. .>10 

/product="cystic fibrosis transmembrane conductance 
regulator" 
/note="CFTR" 
CDS 1..10 

/gene="CFTR" 

/coded_by="S64 643 . 1 : <1 . . >30 " 

/note="conceptual translation presented here differs from 
translation in publication" 
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TITLE 

JOURNAL 
PUBMED 
REMARK 

COMMENT 

FEATURES 

source 



ORIGIN 



// 
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First Hit Fwd Refs 




L8: Entry 5 of 13 



File: USPT 



Mar 13, 2001 



US-PAT-NO: 6201107 

DOCUMENT-IDENTIFIER: US 6201107 Bl 
TITLE: Cystic fibrosis gene 
DATE-ISSUED: March 13, 2001 



I NVENTOR- 1 N FORMAT I ON : 










NAME 


CITY 


STATE 


ZIP CODE 


COUNTRY 


Lap-Chee; Tsui 


Toronto 






CA 


Riordan; John R. 


Toronto 






CA 


Collins; Francis S. 


Ann Arbor 


MI 






Rommens; Johanna M. 


Willowdale 






CA 


Iannuzzi; Michael C. 


Ann Arbor 


MI 






Kerem; Bat-Sheva 


Toronto 






CA 


Drumm; Mitchell L. 


Ann Arbor 


MI 






Buchwald; Manuel 


Toronto 






CA 



US-CL-CURRENT: 530 / 387.1 ; 435/344, 530 / 388.2 , 530 / 389.2 



CLAIMS : 



What is claimed is: 



1. An anti-CFTR polyclonal or monoclonal antibody specific for a normal CFTR polypeptide 
(SEQ ID NO: 17), wherein said antibody is specific for an epitope of the sequence of SEQ ID 
NO: 17 between amino acid residue positions 1 and 1480. 



2. An anti-CFTR polyclonal ormonoclonal antibody specific for a mutant CFTR polypeptide, 
wherein said antibody is specific for an epitope of the sequence of SEQ ID NO: 17 between 
amino acid residue positions 1 and 1480, wherein said amino acid sequence includes at 
least one cystic fibrosis (CF) mutation, wherein said cystic fibrosis (CF) mutation is 
a . DELTA. F508 mutation resulting from a three base pair deletion of the codon encoding 
phenylalanine at amino acid residue position 508 of the sequence of SEQ ID NO: 17. 



3. A hybridoma producing a monoclonal antibody according to claim 2. 

4. A hybridoma producing a monoclonal antibody according to claim 1. 
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Hit List 



IBk-wcilRefsl 



Search Results - Record(s) 1 through 10 of 13 returned. 



mat® 



[J 1. Document ID: US 6984487 Bl 

L8: Entry 1 of 13 



File: USPT 



Jan 10, 2006 



US-PAT-NO: 6984487 

DOCUMENT-IDENTIFIER: US 6984487 Bl 
TITLE: Cystic fibrosis gene 
DATE-ISSUED: January 10, 2006 
INVENTOR-INFORMATION : 

NAME CITY 
Tsui; Lap-Chee Toronto 
Riordan; John R. Toronto 
Collins; Francis S. Ann Arbor 

Rommens; Johanna M. Willowdale 
Iannuzzi; Michael C. Ann Arbor 

Kerem; Bat-Sheva Toronto 
Drumm; Mitchell L. Ann Arbor 

Buchwald; Manuel Toronto 



STATE ZIP CODE 



MI 



MI 
MI 



COUNTRY 

CA 

CA 

US 

CA 

US 

CA 

US 

CA 



US-CL-CURRENT: 435/6; 530/350, 536 / 23.1 



Classification | Date | Reference | | 3ggjM|g^ 11 Attachments 1 Claim 



J Claims| 


| KKIjIC | 


| Draw. Desc 1 


1 Image | 



□ 2. Document ID: US 6902907 Bl 

L8: Entry 2 of 13 



File: USPT 



Jun 7, 2005 



US-PAT-NO: 6902907 

DOCUMENT-IDENTIFIER: US 6902907 Bl 

TITLE: Cystic fibrosis gene 

DATE-ISSUED: June 7, 2005 

INVENTOR- IN FORMAT I ON : 
NAME 

Tsui; Lap-Chee 
Riordan; John R. 
Collins; Francis S. 
Rommens; Johanna M. 
Iannuzzi; Michael C. 



CITY 
Toronto 
Toronto 
Ann Arbor 
Willowdale 
Ann Arbor 



STATE ZIP CODE 



MI 



COUNTRY 

CA 

CA 

CA 



MI 
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Kerem; Bat-Sheva 
Drumm; Mitchell L. 
Buchwald; Manuel 



Toronto 
Ann Arbor 
Toronto 



MI 



CA 



CA 



US-CL-CURRENT: 435 / 69,1 ; 435 / 252.3 , 435 / 320.1 , 435/325, 530/350, 536 / 23.1 



Classification 



Drauu Desc 



□ 3. Document ID: US 6730777 Bl 

L8: Entry 3 of 13 



US-PAT-NO: 6730777 
DOCUMENT- I DENT IFIER: 



US 6730777 Bl 



TITLE: Cystic fibrosis gene 

DATE-ISSUED: May 4, 2004 

INVENTOR- IN FORMAT I ON : 
NAME 
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Entered Medline: 7 Feb 2006 

AB Valosin-containing protein (p97/VCP) has been proposed as playing crucial 
roles in a variety of physiological and pathological processes such as 
cancer and neurodegeneration. We previously showed that VCP(K524A), an 
ATPase activity-negative VCP mutant, induced vacuolization, 
accumulation of ubiquitinated proteins, and cell death, phenotypes 
commonly observed in neurodegenerative disorders. However, any regulatory 
mechanism of its ATPase activity has not yet been clarified. Here, we 
show that oxidative stress readily inactivates VCP ATPase activity. With 
liquid chromatography/ tandem mass spectrometry, we found that at least 
three cysteine residues were modified by oxidative stress. Of them, the 
522nd cysteine (Cys-522) was identified as the site responsible for the 
oxidative inactivation of VCP. VCP(C522T), a single-amino acid 
substitution mutant from cysteine to threonine, conferred almost 
complete resistance to the oxidative inactivation. In response to 
oxidative stress, VCP strengthened the interaction with Npl4 and Ufdl, 
both of which are essential in endoplasmic reticulum-associated protein 
degradation. Cys-522 is located in the second ATP binding motif and is 
highly conserved in multicellular but not unicellular organisms. Cdc48p 
(yeast VCP) has threonine in the corresponding amino acid, and it showed 
resistance to the oxidative inactivation in vitro. Furthermore, a yeast 
mutant (delta cdc48 + cdc48 [T532C] ) was shown to be susceptible to 
oxidants -induced growth inhibition and cell death. These results clearly 
demonstrate that VCP ATPase activity is regulated by the oxidative 
modification of the Cys-522 residue. This regulatory mechanism may play a 
key role in the conversion of oxidative stress to endoplasmic reticulum 
stress response in multicellular organisms and also in the pathological 
process of various neurodegenerative disorders. 
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AB The use of substances that could activate the defective chloride channels 
of the mutant cystic fibrosis 
transmembrane conductance regulator ( 

CFTR) has been suggested as possible therapy for cystic fibrosis. 
Using epithelia formed by cells stably transfected with wildtype or 
mutant (G551D, G1349D) CFTR, we estimated the apparent 
dissociation constant, K(D) , of a series of CFTR activators by 
measuring the increase in the apical membrane current. Modification of 
apparent K(D) of CFTR activators by mutations of the 

nucleotide -binding domains (NBDs) suggests that the binding site might be 
in these regions. The human NBD structure was predicted by 
homology with murine NBD1. An NBD1-NBD2 complex was constructed 



by overlying monomers to a bacterial ABC transporter NBD dimer in the 
"head-to-tail" conformation. Binding sites for CFTR activators 
were predicted by molecular docking. Comparison of theoretical binding 
free energy estimated in the model to free energy estimated from the 
apparent dissociation constants, K(D) , resulted in a remarkably good 
correlation coefficient for one of the putative binding sites, located in 
the interface between NBD1 and NBD2 . 
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Department of Pediatrics, Case Western Reserve University 
School of Medicine, Cleveland, Ohio 44106-4948, USA., 
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American journal of physiology. Lung cellular and molecular 
physiology, (2004 Nov) Vol. 287, No. 5, pp. L944-52. 
Electronic Publication: 2004-07-09. 
Journal code: 100901229. ISSN: 1040-0605. 
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Journal; Article; (JOURNAL ARTICLE) 
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Priority Journals 
200411 

Entered STN: 13 Oct 2004 
Last Updated on STN: 19 Dec 2004 
Entered Medline: 19 Nov 2 004 
Patients with cystic fibrosis have a lesion in the cystic 
fibrosis transmembrane conductance 

regulator gene (CFTR) , which is associated with abnormal 

regulation of other ion channels, abnormal glycosylation of secreted and 
cell surface molecules, and vulnerability to bacterial infection and 
inflammation in the lung usually leading to the death of these patients. 
The exact mechanism (s) by which mutation in CFTR leads to lung 
infection and inflammation is not clear. Mice bearing different mutations 
in the murine homolog to CFTR (Cftr) (R117H, 

S489X, Y122X, and DeltaF508, all backcrossed to the C57BL/6J background) 
were compared with respect to growth and in their ability to respond to 
lung infection elicited with Pseudomonas aeruginosa- laden agarose beads. 
Body weights of mice bearing mutations in Cftr were 

significantly smaller than wild-type mice at most ages. The inflammatory 
responses to P. aeruginosa- laden agarose beads were comparable in mice of 
all four Cftr mutant genotypes with respect to 

absolute and relative cell counts in bronchoalveolar lavage fluid, and 
cytokine levels (TNF-alpha, IL-lbeta, IL-6, macrophage inflammatory 
protein-2, and keratinocyte chemoattractant) and eicosanoid levels (PGE2 
and LTB4) in epithelial lining fluid: the few small differences observed 
occurred only between cystic fibrosis mice bearing the S489X mutation and 
those bearing the knockout mutation Y122X. Thus we cannot implicate 
either misprocessing of CFTR or failure of CFTR to 

reach the plasma membrane in the genesis of the excess inflammatory 
response of CF mice. Therefore, it appears that any functional defect in 
CFTR produces comparable inflammatory responses to lung infections 
with P. aeruginosa. 
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stomatal opening and increased drought susceptibility. 
Klein Markus; Geisler Markus; Suh Su Jeoung; Kolukisaoglu H 
Uner; Azevedo Louis; Plaza Sonia; Curtis Mark D; Richter 
Andreas; Weder Barbara; Schulz Burkhard; Martinoia Enrico 
Zurich Basel Plant Science Center, University of Zurich, 
Plant Biology, Zollikerstrasse 107, CH-8008 Zurich, 
Switzerland. . markus .klein@botinst .unizh. ch 
The Plant journal : for cell and molecular biology, (2004 
Jul) Vol. 39, No. 2, pp. 219-36. 
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Journal; Article; (JOURNAL ARTICLE) 
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Entered STN: 1 Jul 2004 
Last Updated on STN: 23 Sep 2004 
Entered Medline: 22 Sep 2004 
ATP-binding cassette (ABC) transporters are membrane proteins responsible 
for cellular detoxification processes in plants and animals. 
Recent evidence shows that this class of transporters may also be involved 
in many other cellular processes. Because of their homology 
with human multidrug resistance-associated proteins (MRP) , 
cystic fibrosis transmembrane 
conductance regulator (CFTR) and sulfonylurea 

receptor (SUR) , some plant ABC transporters have been implicated in the 
regulation of ion channel activities. This paper describes an 
investigation of the AtMRP4 gene and its role in stomatal regulation. 
Reporter gene studies showed that AtMRP4 is highly expressed in stomata 
and that the protein is localized to the plasma membrane. Stomatal 
aperture in three independent atmrp4 mutant alleles was larger 
than in wild- type plants, both in the light and in the dark, resulting in 
increased water loss but no change in the photosynthetic rate. In baker's 
yeast, AtMRP4 shows ATP - dependent , vanadate -sensitive transport of 
methotrexate (MTX) , an antifolate and a substrate of mammalian MRPs. 
Treatment with MTX reduced stomatal opening in wild- type plants, but had 
no effect in atmrp4 mutants. These results indicate the involvement of 
AtMRP4 in the complex regulation of stomatal aperture. 
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Cystic fibrosis (CF) is caused by mutations in the cystic 
fibrosis transmembrane conductance 

regulator gene (CFTR/ABCC7) . Despite the extensive and 
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enduring efforts of many CF researchers over the past 14 years, up to 30% 
of disease alleles still remain to be identified in some populations. It 
has long been suggested that gross genomic rearrangements could account 
for these unidentified alleles. To date, however, only a few large 
deletions have been found in the CFTR gene and only three have 
been fully characterized. Here, we report the first systematic screening 
of the 27 exons of the CFTR gene for large genomic 

rearrangements, by means of the quantitative multiplex PCR of short 

fluorescent fragments (QMPSF) . A well-characterized cohort of 39 

classical CF patients carrying at least one unidentified allele (after 

extensive and complete screening of the CFTR gene by both 

denaturing gradient gel electrophoresis and denaturing high-performance 

liquid chromatography) participated in this study. Using QMPSF, some 16% 

of the previously unidentified CF mutant alleles were identified 

and characterized, including five novel mutations (one large deletion and 

four indels) . The breakpoints of these five mutations were precisely 

determined, enabling us to explore the underlying mechanisms of 

mutagenesis. Although non- homologous recombination may be 

invoked to explain all five complex lesions, each mutation appears to have 

arisen through a different mechanism. One of the indels was highly 

unusual in that it involved the insertion of a short 41 bp sequence with 

partial homology to a retrotranspositionally-competent LINE-1 

element. The insertion of this ultra-short LINE-1 element (dubbed a 

"hyphen element") may constitute a novel type of mutation associated with 

human genetic disease. 

Copyright 2004 Wiley-Liss, Inc. 
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AB The repair of double- strand breaks in DNA is an essential process in all 
organisms, and requires the coordinated activities of evolutionarily 
conserved protein assemblies. One of the most critical of these is the 
Mrell/Rad50 (M/R) complex, which is present in all three biological 
kingdoms, but is not well -understood at the biochemical level. Previous 
structural analysis of a RadSO homolog from archaebacteria 
illuminated the catalytic core of the enzyme, an ATP-binding domain 
related to the ABC transporter family of ATPases. Here, we present the 
crystallographic structure of the Rad50 mutant S793R. This 
missense signature motif mutation changes the key serine residue in the 
signature motif that is conserved among Rad50 homologs and ABC 
ATPases. The S793R mutation is analogous to the mutation S549R in the 
cystic fibrosis transmembrane 
conductance regulator (CFTR) that results in 



cystic fibrosis. We show here that the serine to arginine change in the 
Rad50 protein prevents ATP binding and disrupts the communication among 
the other ATP-binding loops. This structural change, in turn, alters the 
communication between RadSO monomers and thus prevents RadSO dimerization. 
The equivalent mutation was made in the human Rad50 gene, and 
the resulting mutant protein did form a complex with Mrell and 
Nbsl, but was specifically deficient in all ATP-dependent enzymatic 
activities. This signature motif structure-function homology 
extends to yeast, because the same mutation introduced into the 
Saccharomyces cerevisiae RAD50 gene generated an allele that failed to 
complement a rad50 deletion strain in DNA repair assays in vivo. These 
structural and biochemical results extend our understanding of the Rad50 
catalytic domain and validate the use of the signature motif 
mutant to test the role of RadSO ATP binding in diverse organisms. 
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AB The substituted benzo [c] quinolizinium compounds MPB-07 and MPB-91 are 
novel activators of the cystic fibrosis 
transmembrane conductance regulator ( 
CFTR) chloride channel . High homologies between 
CFTR and the sulfonylurea receptor (SUR) , which associates with 
the potassium channel Kir6.2 to form the ATP-sensitive K(+) (K(ATP) ) 
channel, prompted us to examine possible effects of these compounds on 
K (ATP) channels using electrophysiological recordings and binding assays. 
Activity of recombinant K (ATP) channels expressed in Xenopus oocytes was 
recorded in the inside-out configuration of the patch-clamp technique. 
Channels were practically unaffected by MPB-07 but were fully blocked by 
MPB-91 with half -inhibition achieved at approximately 20 microM MPB-91. 
These effects were similar on channels formed by Kir6.2, and either the 
SUR1 or SUR2A isoforms were independent of the presence of nucleotides. 
They were not influenced by SUR mutations known to interfere with its 
nucleotide -binding capacity. MPB-91, but not MPB-07, was able to displace 
binding of glibenclamide to HEK cells expressing recombinant SURl/Kir6.2 
channels. Glibenclamide binding to native channels from pancreatic MIN6 
cells was also displaced by MPB-91. A Kir6.2 mutant able to 
form channels without SUR was also blocked by MPB-91, but not by MPB-07. 
These observations demonstrate that neither MPB-07 nor MPB-91 interact 
with SUR, in spite of its high homology with CFTR, and 
that MPB-91 blocks K (ATP) channels by binding to the Kir6.2 subunit. 
Thus, caution should be exercised when planning to use MPB compounds in 
cystic fibrosis therapy, specially MPB-91 which could nonetheless find 
interesting applications as the precursor of a new class of K channel 
blockers . 
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Integral membrane and secretory proteins which fail to fold productively 
are retained in the endoplasmic reticulum and targeted for degradation by 
cytoplasmic proteasomes . Genetic and biochemical analyses suggest that 
substrates of this pathway must be dislocated across the membrane of the 
endoplasmic reticulum (ER) by a process requiring a functional Sec61 
complex and multiubiquitinylation. In yeast, the tail -anchored 
ubiquitin-conjugating enzyme Ubc6p, which is localized to the cytoplasmic 
surface of the ER, participates in ER-associated degradation (ERAD) of 
misfolded proteins. Here we describe the identification of two families 
of mammalian Ubc6p-related proteins. Members of both families are also 
located in the ER membrane and display a similar membrane topology as the 
yeast enzyme. Furthermore we show that expression of elevated levels of 
wild-type and dominant -negative alleles of these components affects 
specifically ERAD of the alpha subunit of the T-cell receptor and a 
mutant form of the CFTR protein. Similarly, we describe 
that the expression level of Ubc6p in yeast is also critical for ERAD, 
suggesting that the Ubc6p function is highly conserved from yeast to 
mammals . 
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Cystic fibrosis is the most common inherited disease in the Caucasian 
population. About 70% of all CF chromosomes carry the DeltaF508 mutation, 
a 3 -bp deletion that results in the loss of a phenylalanine at amino acid 
508 in the CF transmembrane conductance regulator (CFTR) 
protein. Direct modification of the DeltaF508 locus of endogenous 
CFTR was achieved by small fragment homologous 
replacement (SFHR) . Transformed human airway epithelial cells 
(CFBE41o(-) ) , homozygous for DeltaF508 mutation, were transfected with 
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small fragments (491-bp) of wild-type (WT) CFTR DNA comprising 
exon 10 and the flanking introns. The DNA fragments were in a 
liposome-DNA complex at a charge ratio of 6:1 (+:-), respectively). The 
population of transfected cells was subcloned by limiting dilution at 
approximately 1 cell/well in 96-well plates. Individual colonies were 
isolated and analyzed. The DNA from several colonies was characterized by 
radiolabeled, nonallele-specif ic and radiolabeled, allele-specif ic PCR 
amplification, as well as by genomic DNA fingerprinting. The CFTR 
-WT allele was detected in five of these colonies by allele-specif ic PCR 
amplification thus indicating that the cell lines carried both WT and 
DeltaF alleles. DNA fingerprint analysis confirmed that the colonies were 
isogenic and derived from the parental CFBE41o(-) cell line. Although, 
the WT allele was detected by allele-specif ic PCR, it was not detected 
initially when the same samples were analyzed by non allele-specif ic PCR. 
A sensitivity assay, mixing the genomic DNA of wild-type (16HBE14o (-) ) and 
mutant (CFBE41o(-)) cell lines, indicated that the allele-specif ic 
PCR was at least 25-fold more sensitive than non allele-specif ic PCR. 
These results suggest that the colony is not yet clonal, but still 
contains a population of parental, CFBE41o(-) cells that have not been 
modified. Based on the mixing analysis, the proportion of corrected cells 
appears to be between 1 and 10% of the total population. 
Nonallele-specif ic reverse transcriptase PCR (RT-PCR) analysis of the 
CFTR mRNA indicated that two of the colonies expressed both WT and 
DeltaF508 CFTR mRNA, while one colony appeared to express only 
the WT mRNA. The mRNA results were confirmed by sequence analysis of 3' 
end primer extension products from the mRNA of CFTR exon 10 
showing that the mRNA containing exon 10. Furthermore, a survey of primer 
extension products indicated no random insertion of the fragment in an 
expressed gene. This study demonstrates SFHR-mediated modification of the 
DeltaF508 allele in DeltaF508 homozygote human airway epithelial 
cells over multiple generations. The resultant cells express WT- 
CFTR mRNA and can be subcloned further to isolate isogenic clonal 
populations of cells. 
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AB The collecting duct epithelium originates from the embryonic ureter by 
branching morphogenesis. Ontogeny- dependent changes of CFTR 
mRNA expression were assessed by quant, reverse transcriptase-polymerase 
chain reaction (RT-PCR) in primary monolayer cultures of rat ureteric buds 
(UB) and cortical collecting ducts, microdissected at different embryonic 
and postnatal developmental stages. The amt . of wild-type CFTR 
-specific PCR product in UB declined to 2 0 of the initial value between 
embryonic gestational day E15 and postnatal day PI. After birth the 
CFTR product increased transiently between PI and P7 by a factor 
of 10 and decreased towards day P14 . PCR products specific for TRN- 
CFTR, a truncated splice variant, however, were low in early 
embryonic cells, increased markedly between day E17 and P2, and reached a 
plateau postnatally. Therefore, mRNA encoding TRN-CFTR does not 
appear to have a specific embryonic -morphogenetic function. By contrast, 
such function is suggested for wild-type CFTR mRNA as its 
abundance was high in early embryonic nephrogenesis , as well as during a 
postnatal period shortly before branching morphogenesis is completed. 
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The vector, according to an aspect of this invention, is (a) an antibody which specifically binds to a gene product 

operatively linked to an expression control sequence in the of the CF gene; 

recombinant DNA molecule so that the normal CFTR pro- ( 0 ) reagent means for detecting the binding of the anti- 

tein can be expressed, or alternatively with the other selected body to the gene product; and 

mutant DNA sequence the mutant CFTR polypeptide can be 5 (c) the a^t^y reagent means each i^ing present in 

expressed. The expression control sequence is selected from amounts effective to perform the immunoassay, 

the group coiisis^ Accordi ^ Qf ^ ^ ^ fof 

of genes of prokaryotic or eukaryotic cells and their viruses „„„„• , f „„„„„„ „<■ . rv „„„„ ... . / •.-.„•„ 

and combinations ihereof. for pwwieo of a CF gene by hybndizauon 

technique comprises: 

Wdmgtoanoltoaspecto^ io aQ leotide be which ^ binds t0 

producmg normal CFTR polypeptide comprises the steps of: ^ £p e . * r j 

(a) culturing a host cell transfected with the recombinant x „ n ' t f „ r , 0)fl0tl - „ t . . . ... * 

v / e ^ i t\xt a j • , , (b) reagent means tor detecting the hybridization of the 

vector for the normal DNA sequence in a medium and under oheonucleotide probe to the CF gene- and 

conditions favorable for expression of the normal CFTR f xt , P , ... 

polypeptide; and 15 ( c ) the P robe reagent means each being present in 

« v . - * « . ^,™, , ... amounts effective to perform the hybridization assay. 

(b) isolatmg the expressed normal CFTR polypeptide. / - . . . . 

. . #u . • !u jr According to another aspect of the invention, a method is 

Accordmg to anothe^pect of the uvenUon, a method for ^ fo f ^ ^ fibn)sis fa 

producmg a mutant CFTR polypeptide comprises the steps ^atmem comprises the step of administering to the patient 

' . ...... . 20 a therapeutically effective amount of the normal CFTR 

(a) culturing a host cell transfected with the recombinant protein. 

vector for the mutant DNA sequence in a medium and under A . 4 . . . 4 . tU , c 

... f - M . . 4 ^T-m According to another aspect of the invention, a method of 

conditions favorable for expression of the mutant CFTR ° r 4 . c , r . . 4 , \ r , 

. t H • d gene ^ era P v f° r cvstic fibrosis comprises the step of dehv- 

po ypep e, an ery of a DNA molecule which includes a sequence corre- 

(b) isolatmg the expressed mutant CFTR polypeptide. 25 sponding t0 the normal DNA sequence encoding for normal 
According to another aspect of the invention, a purified CFTR protein. 

protein of human cell membrane origin comprises an amino According to another aspect of the invention, an animal 

sequence encoded by the mutant DNA sequence where the comprises an heterologous cell system. The cell system 

protein, when present in human cell membrane, is associated mc i u des a recombinant cloning vector which includes the 

with ceil function which causes the genetic disease cystic 30 recombinant DNA sequence corresponding to the mutant 

norosis. DNA sequence which induces cystic fibrosis symptoms in 

According to another aspect of the invention, the CFTR the animal, 

polypeptide is characterized by a molecular weight of about According to another aspect of the invention, a transgenic 

170,000 daltons and an epithelial cell transmembrane ion mouse exhibits cystic fibrosis sym ptoms. 

conductance affecting activity. 35 

According to another aspect of the invention, a substan- BRIEF DESCRIPTION OF THE DRAWINGS 

tially pure CFTR protein normally expressed in human FIG. 1 is the nucleotide sequence of the CF gene and the 

epithelial cells and characterized by being capable of par- amino acid sequence 0 f the CFTR protein, 

ticipating in regulation and in control of ion transport restriction map of the CF gene and the 

trough epithe hal cells by binding to spithehal cell mem- « ^ tQ chr £ mosome walk * and ■ {Q 

brane to modulate ion movement through channels formed ^ e * J 3 v 
in the epithelial cell membrane. 

Accordingtoanotheraspectoftheinvention,aprocessfor , ™ S 1 3A *. 3B ' 3( ? 3D > and 3 * ™ a P^^-gel 

isolating the CFTR protehVcomprises: electrophoresis map of the region including and surrounding 

/ v , • u 1 • c L r 45 the CF gene. 

(a) extracting peripheral proteins from membranes of „ t „„ . . , ^ , LJ 

epithelial cells to provide membrane material having inte- FIGS. 4A, 4B and 4C show the detection of conserved 

gral proteins including said CFTR protein: nucleotide sequences by cross-species hybridization. 

(b) solubilizing said integral proteins of said membrane ? G p?* V^f* 0 ™ P ° f 0Verlapping *&* cn{s of 
material to form a solution of said integral proteins; probes E4.3 and HI. 6. 

(c) separating said CFTR protein to remove any remain- FIG. 5 is an RNA blot hybridization analysis, using 
ing other proteins of mammalian origin. genomic and cDNA probes. Hybridization to fibroblast, 

According to another aspect of the invention, a method is J^*^" 1 ,, CF) ' P ancreas » liver > HL60 > ™" and 

provided for screening a subject to determine if the subject brain RNA * SDOwn - 

is a CF carrier or a CF patient comprising the steps of 55 FIG. 6 is the methylation status of the E4.3 cloned region 

providing a biological sample of the subject to be screened at tne ^ an( * °f ^ G c ^ S ene - 

and providing an assay for detecting in the biological FIG. 7 is a restriction map of the CFTR cDNA showing 

sample, the presence of at least a member from the group alignment of the cDNA to the genomic DNA 30 fragments, 

consisting of the normal CF gene, normal CF gene products, FIG. 8 is an RNA gel blot analysis depicting hybridization 

a mutant CF gene, mutant CF gene products and mixtures ^ by a portion of the CFTR cDNA (clone 10-1) to a 6.5 kb 

thereof. mRNA transcript in various human tissues. 

According to another aspect of the invention, an immu- FIGS. 9 A, 9B, 9C, and 9D are is a DNA blot hybridization 

nologically active anti-CFTR polyclonal or monoclonal analysis depicting hybridization by the CFTR cDNA clones 

antibody specific for CFTR polypeptide is provided. to genomic DNA digested with EcoRI and Hindlll. 

According to another aspect of the invention, a kit for 65 FIGS. 10A, 10B, and 10C are is a primer extension 

assaying for the presence of a CF gene by immunoassay experiment characterizing the 5' and 3 ! ends of the CFTR 

techniques comprises: cDNA. 



